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0001 

[XUftgJXU 2002.10.31 

[&^g°l SSI ft El *!EI^ BfSf MSHXI^EI HIS^S 

[ifg£| S^SSJ] method for thin film transistor using poly silicon 

[ftseii 
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[CUEIPJ] 

[43] 
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431-050 

[3^1 SJI£ Bh8fA| b|A[g 11023X1 a^OHtfe 138# 1107 

[^1 KR 

[£J Al-S^l §^ 

[^xii xii42i£i =Rmo\\ s\m , ^sig xii60^°i ^soii °i 

m mm&M m smia. m ei 

(21) 

[4=^S] 

[^l^i^S] 20 3 29,000 S! 

[^ftSSl 4 3 4,000 S 

0 2 o a 

[£IA>§?S] 6 If 301,000 S 

[tMI] 334,000 a 

[S¥AH#I1 1. £2fAH-9A||AH(£S)_m 
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^7]^ofl «Jslf^§- ^*Kr ^Til^; ^-7] #6fl ti]^^ ej-g. ^^ofl $^*TTr 

^*Rr #7] £3^3 €sl ^^M" °-^tif^. *8^*Kr #7fl 

sq-; °n^y#ol yl^hg- H 2 -g-^lfi} ^ifl^H RTACrapid thermal anneal ing)^- 

*]*8SH ^JOf^ 7l^7l# 7fl^*Kr ^TflS}; #7l ^E]«-^ 7fl^€ 7l % 

tH*fl°1H RTOCrapid thermal oxidat ion)# ^1*J*>^ 7flc>lH <*S^-§- ^*}^ #7fl<q-; #7] 
5- 7g 

eflo]x^^^- ( SLS^sh S-e^e]^-, ^l^i , rta, RTO, X^Ti^l 
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20020067120 %;^ 2003/10/21 

g-S] ^s]€- ^ H^l^E] ^^{method for thin film transistor using poly 
si 1 icon} 



£ la lc^r SLS «<HH ^^s^ ^s^}^ 4^^- £Al*b 51^. 

£ 2^ ^S}5.<4 TflolB ^2]^7> 7l^<Hl ^eflo] y)^ 7^*1 

£ 4^r CMOS ^ H^l^o) c^je. 

£ 5^r ^^1^1 7l^^ ^i^7flo)E « 0 >^^ 7 fl2)]AlEil- ^>^1 V\B\-^ ^JE. 

£ 7a £ 7g^ ^ H^^liEi i^l^V ^ 



300 : ^^7l^r 305 : 

315a: °^B] 31 5b : LDD#- 

315c : n^ 320 : 7)1 o]e 
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2003/10/21 



330 : 7]]ol e ^ 34 0 : ^<£n}- 

345a, 345b : *K£*fi# 350 : ^ 

355 : ^efl^I ^ 360 : I1 D -]- 

365 : = 31*] 370 : SMi*^ 



I -$M)# ^1 

^] 

2}e ^Ji^- A>5j5. Alcfl7> nj-ej. ^^. f ^^sj-, ^ ^til^i^^ ^ -f^ 

^ #^^r 7>*lir sg^r SAl^Kfiat panel display)^ ^^o] tfl.£= 3 o^cfl , n. ^ ^ ^ 
^ -f^rtb ^ ^^(liquid crystal display)7> S-^>?fl yfll^JL 

3l<Shg- <?]7}-*H ^7HH1 ofl^ -g-3101 o_^^ 6W^ «-7>^ 

^ S^l 2] 7)#£r ifl^J ^ S^^^E^l- if-^^^l, E^fl 

*l^°fl A r-g-^^r ^^W-^^Sr ti]^^ ^ ^-(amorphous silicon ; a-Si :H)°1 oj^ji 
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9X^. °1tt *17>^ -fr*M ^ tfl*g 7]% tfofl $<S«Hr 3°1 

<20> n^H], oie^> Hl>g^ ^Bl€-§- ^ ^*>7l JflsiH^- ^"-S- $ 

S7 r «J.S.S r tK • z P-# CM0S( complementary metal-oxi de-semiconductor) dL*}* 

i^fecfl, °l&|tr CMOS ^^*>7l ^^Htt ^^.(single crystal silicon)^ 

£3 *fl*Ha ^3 Sl S( large scale integration)!- TAB(tape automated 

bonding) -g-^ w o V ^^-S. T 1 *^. =L^, t 1 * $3-4] 7 r 3°l ufl-f £ 7 ] nfl-g-ofl °1 

< 22 > eEfl<H] ^el^(poly-Si)* ol-g-^b ^ H^N^E)* *fl-g-*Kr ^ SA| # 

-4 0 l-§--£7> 100 vfl^l 200 Bfl^JE. C] 3£1 ^£7> i|Sl ^^5. 

<23> o^tr ^51^ ^(as-deposition)*MM-, #E>Z,n|- ^ 

(plasma enhanced chemical vapor deposition) 3=.^ ^<y- sj-*)- 7]-# ^^j-^Oow pressure 
chemical vapor deposit ion).°.3. Ir^tr ^ ^ ^ £l-*h2.5.#l ^ 
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<24> til^ °l-§-^>^ ^B]€-8r ^*Rr ^SLS.^ JL^- ^SKSPC : solid 

phase crystallization) , ^l^sKmetal induced crystallization : MIC) « 0 V ^ , 

ne|jL eflol^ 1^El(laser annealing) , &*}^JL^ (sequent ial lateral 
solidification : SLS H c v ^°1^31 -f-o] ojtf. 

<25> ol^oflA-l ^3 oi-g-sl^ SLS y o v ^^ ^s]^ nefl^l^l ^e]€- ^^^^^ 

-H^^ ^l^H ^ ^l^l tfl*M ^3 ^ ^-*Vcf ^ ol-g-^J- 7jo Si 

^ ^^-a1^o.s.m| ; ^3^. ^.efl^l^ 3711- ^M^m *r ^ til^^ 

(Robert S. Sposilli, M. A. Crowder, and James S. Im, Mat. Res. Soc. Symp. Proc. Vol. 
452, 956-957, 1997Ht}. ^7) SLS y 0 v ^-^ 7}& ^Hl ^s]^ ZLefl«?]s] a.717]- €- ^s] 

<26> oleitb SLS ^ofl cfl^H °l*r ^-¥-tr -E^* ^^W. 

<27> £ la vfl*l £ l c °H^r SLS U-HH ^*fl -33^* ^3^}^ 4^^- 
th 

<28> ^-71 SLS ^3}- ^* &*$?>}7) *H 7l^H a^^g- 

^>Sf^5]3.(Si0 2 )# SUS a]^^ #7l t^s]^ $H ^ 

^r*H ^trtf. 

<29> £ la oil ^x\^Y w>sq- ^-ol wl^^ ^e)€-^"(20)^ A ^«*fl eflol^«i-fi- S Af 

*H ^-fr ^^l^ltf. ^B^£r ^^-^^aZf Jl^^^ ^ T^l^oflA-l «§j^ ^ ^ 
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SK5.3., ^H^o] £A}^ <^«^(A)^ ^^H^f&l neflo] (22)^1 ^-M-fe Jf 

s-(na-id)4H ^^4. 

<30> o)oj, £ i b ofl s.X\^ £o] -^^^■^•(20)^ B eflol^H]^- 2^> 2^} 

*H ^^m^. °H, B ^ol^^ol i*> ^A>^1 <3<*(;e 2a^ A <3<3)^ <ajJjL 

1- iMbtl Bllol^iajo] 2 a>^ B <^£] ^^H^ ^^SlS-S, A <3<34 B «8 
crfo) QjjfL ^s]i=. <^^(AB <3<3HH^r 3M*)^ 1*} SA>a] neflo](£ 2a^ 22) o] 

w>«4 £o] 2 %\ eflol^ig S a> ^loflfe. e ^1<?1(23)°1 ^^^cf. 

<3i> cf-g-, 5. lc°\) S^ltt ^ *M Hl^l-g -Sel^(20)Sl C <3«H ^H^^ 3*V £4 

afl-^tf. t*2H, c # B ^ 3^3^ ^(BC ^£)*r zieflo]^ efl 

2*V 2:A>Al $J$# ZLEfl<?](£ 2 b^ 23)°1 ^o_S, *|--g-*H tf-S? 3. ^gflo] 

(24) o] ^^cf. 

<32> o]^ ifj-ig o. S eflo]^W] U>4^H MVnl- ^ 

^(scanning) ^-£-3.*), H7]7> e <r $1^. £E*V ^ Jfl*]^ 

<33> =Li$i), SLS ^s)- ^HHs. ^£^1 ^ 
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<34> *}^V ^^5). « o V^^ ^ ^\ ^o^l *H^H-til ^-g-^- ^ 

o|cf. OjuV^ ^SA}^^ sfl^V£7l- ^V*]^ Aljr^ ^A}^ sfltr 5t]^7> f^o}*) 

ojal-^ol ^SjS. TCPCTape carrier package)^ (bonding)*H]7> <H^<q;*iq.. 

< 35 > £ 2 ^ r-flojEi ^5]S.(134a)5q- TlMB ^s)3.(134b)7> 7l#<*H <H3H 

<36> W>Sf ^-o], <33j^3fl^(130)^r 37fl £A] Jf( 132)2]- 135)3. ^ ^ &0_ 

(134a,134b)» ^^Hr CM0S^7>7 r ^^4. 
<37> ^1-7] CMOS^KOtt 5.*]^ w>sq- ^-o] ; N ^ H^^l^EKCl)^ H^*l^Bl(C2)# % 

tM?l MQSii^MH ^ItH^S ^-^>^- SlS-S-^l, ^-^1 ^ ^S.^ 

<38> #7] CMOS^r^ n«r€- -i-^^-Aj^. ^ji^. is}ELS- ^ ^s]-a-#-°r <2« 

Ely.#o.s A]~g-^ ; ^-7) i*r ^el^t^8- ^e]j±^o.s Al-g-*>7fl S]^ HDj- 

<>1 -^5= (mobility)* <g-g- ^ 54 7l nfl^-ofl ofl^^^o^ 7^5]^ ^o] 014. 

<39> >£ 7 j ^-g^A^ i^^l ^7]-^ ^-AHl ^1^-^- ^ 0IO0] o]s>, ^e^j 

<40> .£ 3 3j. £ 4^ ^-71 ifl^J 4i* r s+ CMOS^a}^ c^-g- ^Holrf. 

<41> £ 30. X A] «-0] ^o^J ^(^ojji, £ 4^ ^-g^ CM0S^KC)°1^-. 
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#7], ±x}c$<*i!{- CM0S^4 <^^o) ;go]£ JfLi^ 71^(150)^1 ^Sl 

^(SiNx) BL^ ^sl^-(Si0 2 )-8: ^fKbuffer layer)(152)* *g^tb4. 4*J°- 

3., #?1 tH^^( 152)^^1 tit «]^^ ^&|^-(a-Si:H)# ^b*b * iH^s* 4^ 

-8: 71^14. 4*°-S, #7l tris} 71^1 4^ ^Bl-^# €3 ^3^- 

#JLsL ^#tb ^, #2^Bl-E#-§- i^^l ^#0.5. 3flE^ *Vtf. ojo]] AV 7 ] #S^^Sl^#^ 

i^^(T)4 CMOS 4l*H3^(CH ^sM. #7) 4 ^>^«(T,C)<H1 ^e)^ 

£ ^ 3 ^(154, 156, 158 )£- zl-zl- <ajElJ± ^^^^ (154a, 156a, 158a) 4 ^ 

(154b, 156b, 158b )-°S. ^£)€4. 

4*^5., #7l j4| E) ^€ -&3^€-fKl54, 156, 158)^1 #Jf6fl ^<2^(160)* *§#tb * 
, #7l z| ^Elti ^^(154,156,158)^1 #^1 7llolH^i^(162,164,166)^: *§#tb #7l Tfl 
°1H ^^-(162,164,166)ol 71^(150)^ ^^^1 ^4(168)* *§#tb ^ °1» sfl 

El^^H, #71 ^4(T)4 ^-S-^Xn^ 44S€*1^E]<4 p ^ ^B^1^)(C)^ 

4 (154b, 156b, 158b)* i^#tb4. 

4#-°-3., #7] (154b, 156b, 158b) <H1 5L^4?ll Sl^t-11, #71 

4i7KT)^ n^lul, #71 ^-g-^XN) ^ 1 i7KCl)7> n ^ o}^- <$<*^r 4 

^Itb 4*1*1 ISe^lAEsj. ^-o. ^^-o. s 7}BH ol^ JE.Jgtb4. °1^ #71 n+°l^ 

°1 <£*!* 444^1 #71 ^^i7> f ^1] 2 4i*}(C2)£l ^^(158b)oll p+ol^* 

£^tb4. 

4-a-o.S., #71 zj- ^4^1 « r ^ 1 . zl- i7}S] 170a , 172a , 174a) 

4 =eflo] ^^-(I70b, 172b, 174b)* ^^«b4. 
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^fr ^£-3., sMi-^ ifl^j^KT)^- t'-S-'M CMOS ^>(C)7> 
^, #71 ^ ^> 7 > 71^(150)^ ^<*fl ^.^^(176)* ^^*>al, ^-71 ^ 

43 4i7KT)^ #^-(170b)# ^#*>4. o]^ a o v 7 ] ^ ^.efloi ^^-(i 7 0b)^ ^#3Hr W- 

^^^^•(178)^- ^^t}. 

^• E i L f, £ 34 £ <N^r M-E^ifl^} #5**1 'Sh S^tflS. SLS U-^ofl ^1*V 

^ B^liE^l 91°]*] SLS ^sHH g^fe ^eflo] a oH ] -g- 7 l^ ^-^g- 

^(electric field crowdingH 4]«fl^ w.eflola.i}£ ^<y-o] v^o}*]^ sic)-. 

SEth £ 5 vfl^l £ 6<^1 S^lt!- w>4 ^-ol ^cg^o] ^£5^1 7fl5l|]AlEi(210)7l- Tfl °1H 
afl^l(205)^ ^l^TflolH «o v ^^l ^4- -^7) TflolH wti^(205)4 ^sflAlEi 

(205)^ *>^-» °]^Rr #5^ ^E]-S#(200)°l ^«1^S)^ ^ofl olo^ ^7) ^Sl^ 
(200)°1 BflE]^ ^ Ofl ZLEflO] ^T^I^^SI -g-71^ #7} ^ ^^(200) SflfiiS] 

(edgeH 7flo]H «fl*} (205)3 <EHd d l -^^ v € ^ $14. 



[^O] ol^j77> 7l#3 a^] 

£ t^^r ^7ltb ^Efl2} ^-^1^* «M^>7l ^Jli^i, -i^£r 
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^7i^ofl $>g*rfe ^7} *Hs|# ^Hl til^^ €3^* *$s§t>}±= 

* ^*Rr ^7^1^-; >8-7l #3 ^^M- 3fl^*H ofl^jaf^ *§^f>}^ ^}^; 

#7] ^B^ti^ol H2 ^7]^ ^i^HH RTA(rapid thermal annealing)* ^ 

«H ^jH^o] s ^ 7l^7l# 7fl^^ ^^1^-; #7] ^B)*.^ &t£o] 7fl^ ^^xfl 
°1H RT0(rapid thermal oxidation)* ^*3^H tIMb ^^f^- <#7] 7)]o] 

°1 ^ ^"71 RTA^ ^ RT0^-& ^Hl^ ^£7} >8*1 50051 °1#<>H, ^-7] rta^ ^ 
RT0^3 ^g«H *l<3H?J-8r 60-g-^fol ^o] s-^olcf. 

2Etb, RTO^-^^r 0 2) N 2 0, NO # ^ir: 7>^i^ ol s.o]^l «.^ 7 ) ofl ^ 

^€ 71^-ofl ^7_> ^odlBV^. t§^^ cf^sq.; A o V 7l ^ ^o^o] 71^-ofl n+> p+ £3§ 
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-I- *Rr #31^; #7l p+ 3E^€ 7l^ 0 Ml ^ JELeflo] ^q-g- ^^Hf- ^-Tilsf; >S-7l 

±+ ^ =efl<?l ^5. lift ^*Kr ^Tfll- 

<56> £ 7a £ 7gfe trf^. wvnv h 31*1^3 ^S^tf. 

<57> -fA], £ 7a<^l a]-^ ^-ol ^.t^^. ^<^7l^;(300) ^Hl ^5H=3 5l^(Si0 2 )^: ^ 

^ »1^#(305)* ^*Vcf. o]^ a]^^ ^el^# 
t-M^S^ ^«fl 71^(300) ^fl*Rr o),g. f c^ll- i-ig ^ o] 

£r(K+), °l^(Na+) ^-oi ^ 5^31, oie^ oj^ofl o^fl ^ 

^ ^ ^°1 ^V^TT 33* H ^l^>7l ^*fl, 71^(300)2)- ^&)^# A>olofl ^^^(305) 

^*Kr 3Hcf. ol^ ^T- 7 ] ^#(305) ^S. ti]^^ ^ ^2j-*H «]^^ ^El 

^§K310)# $^tj-. 

<58> je 7h 6\] ^X\^ n}9]. £o] al^^ ^s]^-#(310)o11 eflojT]^- ol-g-*V S LS 

°l-g-s->^ ^Sl^(310)# ^^^V<^ #3 ^s]^#(315)* *§>Sth} 

. ^l^fl SLS^^ofl ^*fl ^-71 ^&)€-#(315)£] 5.^ # ZLefl^]^ ziefl«y Aj-o] ^ 

^l^^ol gi^}7ll -g-g-sq^ ^£H*J^. 
<59> 5. 7c«\] S^ltb ^ol AV 7 j ^e)^#(315)-§: ^W<*| 

2flE^*Vcf. ^-7] 1-^ ^^€-^(315) IE^^]iHt JE5£*V ^ ^Hfr afl^ol ^ 

^ "}iat °l-§-*M i^tbi}. ^ ^"71 ^a^l^Ht ^-^}JL ^ ^-fr ^1*5^^ ^ 
^Vtt afl^^l #5] ^sl^(315)ol ^^^cf. ^-ofoi^ ISE^jiBt ^1 7] *Vc|- . 
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<eo> C^JLS. £ 7d<Hl £Al*V ti >sf ^-o] s£ 7 } sflE^ ^ #El ^Sl^#(315)<>l 7^ 

(300)* H 2 ^-^7ll- g±r ^*HH RTACRapid thermal anneal ing)^* *H8*M #7] sflE^ 
£ ^3^(315) 5.^2) ffi^^V -§-71 J^-fr ^#7fl ^slW. 

<61> o]nfl ^Hjvfl RTA ^]^^r£^ 2^4i ^ 5005E ^H*l 1000SS. ^l^^V^, ^ A] ^ l£- 

<62> H 2 ^-^7l ^ 50051 ifl*l 100051 <HH RTA^-g- sflE^^ ^Je) 

^"#(315) 7^1<3<*^ ffi^^V -§-71 ^-7] #Sl ^El^ 2^ ofl^^ ^ 

^ -§"71 Jf-g-ol ^ #7 fl ^Bfl7l- Wl-^Tfl £4. °l^r -H-gr^ *fl7l4M ^E}^ ^E)^ ol 

^(migration)^* °l-g-*Hr ?ASLsL, ^^ifl ^£7> <>1^ 

°1 tMI M-Ef^M , °lSi*V ^E^ ol^^. H-BH+Jl 

BL^*> ^-g-°l ^#711 ^^£1^ ^"71 ^JLS <y*fl #51 ^sl^(315) ziefl 

<63> Cf-g-^-S £ 7e^l ^-ol, AJ-71 S ^ §E) ^El^-#* 7>*)^ 7m 

(300)* #7} RTAw ^*H>*1 #7l *««1^ H 2 &^7l# ^Tfl &3)7] <^1»#^ 0 2) N 2 

0, NO 7}iS ^ ^7l» 5005L vfl*l 10005L«>lH 60£-°l*}5. RT0(Rapid 

Thermal Oxidation)^* ^tr*}. ^>2r^-(Si0 2 )(320)* #7] 

^al€-#(315Hl S^Hfe ^o]cf. RTO^^-S. 1-el ^^^#(315) 3L#°fl ^e)€- 
*J:SW320)°1 ^ ^^1^ 3uH ^ £ ^J^^lLH ^7l ^E)^- ^s}- 

**K320)£ TflolB ^^^-(320)^1 ^cf. 

<64> nf-g-o.3. £ 7f°fl 51*]*}; w>fif ^-o] ^"71 ^^.(320)ol t§^€ 71^(300) ^ 
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°1B #^(330)*- o] * ^ojE ^^-(330)ol 7}& ^o\] n - JE^e)-!- 

*H ^S]^<H1 LDD#(315b)* ^, ">^£1 -§-*fl n+ JE^g* 

el^^#(315c)# CMOS ^Bqa^l^Eiofl o}o^ n>^ 

<65> c^g-ilS i 7g°fl JE^*)- w]-^ ^-ol a>71 .2.^^#(315cH 7l^h(300) # 

3.HMl-(345a, 345b)* 7^^ ^^^^^-(340)^- ^*}JL, #7l #^^^^(340)^1 
3^ 71^(300) ^oHl, *ll 2 ^M-^* 3f, *}iH ^ofl o^fl sflE^H #71 # 

SEH#(345a, 345b)* *«fl ^-^^^^(315c)32f ^^xr ^ 2=31*1 ^^(350, 

355)* ^^W. ^7} ±^ ^ JELefl°i ^^-(350, 355) o] 71^(300) ^Hl ^e}-?- 

^^-ji, 4i3 ^ofl <a]Sfl JELZ)]<£ ^i»** 7>^1^ J±S^(360)* ^ <S 
^r*lW iL5:^(360)°l 71^(300) IT0( indium Tin Oxide)* ^, ^ 

3 2]n #7) ^eflo] ^eH^ (36 5)^ ^ ceflo] #^-(355)4 ^sl^r ^(370) 

* 

<66> M. Mj-t^ a o V 7 )*V ^oflofl ^3£|X| o^^, g-tg o] ^A]^. ^O^*] ^ o]^- 

^^th 7>^^>Cf. 



^ SLS ^e}-E* £3SJ-*H ^e)^§. ^^^^ oi^ 

*l ^7}*\*}7)) ^£|£r ^^J ^Tfl^^ -§-71^ ffi^*>7fl H 2 ^71^ RTA(Rapid 
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Thermal' Annealing) ^8 -g- *H8#.2.3.^ #71 neflo] ^jcgoso} °- 7 }s) «oi^3r -^ji 
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[3^* 11 

hLt^ ^<g7l^ 0 Vofl ttlu^-t- ^*Rr ^-Tfl^; 

^-71 ^Sl^^ SflE^H ^tiff ^^Rr ^TTflSf; 

^-7] tg^tg H2 ^71^ ^B^afl^ RTACrapid thermal annealing) 

^7l ^H]ti^ &t£o) 7fl^i^ 7l^r* ^i^xfloH^i RT0(rapid thermal oxidation)^- ^ 

*M TfloiH ^*Rr 

[^^J- 2] 

^■t 1 * 1^1 sa^H, 

^"71 RTA^ ^ RTO^^-xr f £7 } A^j 500£ ^ 1000£<el "J-nV 
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3] 

<#7] RTA^^j g RTO^^ ^tfl 3!^a12-£- 60^-^1 sfo] tn-n}- E^fl^l^Bi ^ . 

4] 

*11 1 *<H1 

^-7) RTO^^^r 0 2l N 2 0, NO ^ <^ 7>^S ol^-^^l ^tj]vfl ^-^7] ofl x\ 

l^^ty 5] 

A 1 1H1 

^. 

6] 

A 1 ^^H, 

^-7) 711 o]b 71 ^<fl #?1 ^^M- ^*Rr ^-^21-; 

^7l ^^o] 71^1 n +, p+ JE^-i- ^ ^rTjlsl-; 

#71 n+s} p+ 71^^ ^ c^joi ^^g. #7112}-; 
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